Paraquat induces alternation of the dopamine catabolic pathways and glutathione levels in the substantia nigra of mice.
The herbicide paraquat (PQ) is a strong redox agent that participates in the formation of reactive oxygen species (ROS) and induces toxicity in the nigrostriatal dopaminergic system. In this study, we investigated the effect of PQ on dopamine (DA) and glutathione levels in the substantia nigra (SN) of mice. Male C57BL/6 mice (aged 7 weeks and 23-25 g) were used for this study. The mice were treated with normal saline (vehicle) and PQ (10 mg/kg, i.p.) twice weekly for three consecutive weeks. We measured changes in tyrosine hydroxylase (TH) immunoreactivity, DA and its metabolites, and glutathione (reduced and oxidized) in the SN. After repeated PQ administration, the density of TH-positive neurons in the substantia nigra pars compacta (SNpc) decreased as compared to the control. Levels of DA and homovanillic acid (HVA) decreased significantly in the PQ-treated mice (p<0.05), but levels of 3,4-dihydroxyphenylacetic acid (DOPAC) and 3-methoxytyramine (3-MT) did not change. The rate of DA oxidation increased significantly in the SNpc, whereas the O-methylation pathway remained unchanged. Levels of reduced glutathione (GSH) in the SNpc decreased more in the PQ group than in the control group, while levels of oxidized glutathione (GSSG) increased in same region. We propose that repeated PQ injection induces dopaminergic neurotoxicity through generation of oxidative stress, and that this toxicity is related to the decline of GSH in the SNpc. The neurotoxic mechanism may specifically involve enhancement of the oxidative pathway of DA metabolism through coupling with the antioxidant GSH system of the SN.